Somatosensory evoked potentials after experimental head injury in the awake rat.
Experimental acceleration concussion was induced in 30 male rats who were immobilized with curare, artificially ventilated but not anaesthetised. Serial recordings of cortical somatosensory evoked potentials (SEPs) were made from the onset of concussion and for the following 30 min. Immediately after the head blow the initial three components of the SEP (P1, N1 and P2) were all either absent or markedly increased in latency. The late negative component (N2) was always abolished. All components reappeared and returned to approximately pre-concussion latencies within 5-6 min. The most persisting abnormality was in N2 whose post-concussion amplitude stabilized and remained depressed at only 50% of baseline value. The results suggest that experimental head injury produces a significant abnormality in every component of the evoked potential. The findings are therefore inconsistent with the theory that concussion differentially affects the diffuse nonspecific pathways whose activity is mediated by the reticular formation while leaving the lemniscal system comparatively intact. It is also shown that the morphology of the post-concussion SEP waveform can be quite accurately simulated by recording SEPs from normal animals at high rates of stimulation (50/s). This implies that the pathophysiology of concussion involves a temporary dysfunction in synaptic transmission although the level at which this is occurring has yet to be determined.